ABSTRACT. The scope of this study encompassed the evaluation of pullulan as a suitable 1 biopolymer for the development of oxygen barrier coatings to be applied on polyethylene 2 terephthalate (PET), especially for food packaging applications. To enhance the oxygen barrier 3 properties of the organic phase (pullulan) even at high relative humidity values, an inorganic 4 phase (silica), obtained through in situ polymerization, was also utilized to obtain hybrid 5 coatings using the sol-gel technique. Transmission electron microscopy (TEM) images and Fourier transform infrared (FT-IR) spectra showed that mixing the two phases yielded a three- conditions. The best performance throughout the scanned humidity range (0%-80% relative 12 humidity) was obtained for the formulation with the lowest amount of silica (that is, an 13 organic/inorganic ratio equal to 3). 
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In the presence of pullulan, in addition to the condensation reactions, Si(OH) n groups arising 98 from TEOS can interact via hydrogen bonds with the pendant polar groups (e.g., hydroxyl and the silanol groups has also been postulated (20, 21 Anderson-DeBoer (GAB) sorption isotherm model: supporting information (see Figure S1 ). In Figure 4b , the presence of peaks associated with hydroxyl groups of pullulan and silanol groups through hydrogen bonds was observed with the peak centered at 1081 cm -1 for pure pullulan ( Figure 4c 
